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• Non-spore forming bacterium
非产孢细菌
– Obligate intracellular

专性胞内菌

• Associated with ileitis in pigs
与猪的回肠炎相关

• Declared a novel intracellular organism in 1985
在1985年被宣布为一种新型细胞内生物

• Named after Gordon Lawson in 1995
1995年以 Gordon Lawson 的名字命名

Fisherman: Smith, G., Brown, D., Rowland, A.(2018) 
Gordon Hugh Kerr Lawson. Veterinary Record 182, 
204.

Electron Micrograph, Royal Dick School of Veterinary 
Medicine R(D)SVM
电子显微照片，皇家（迪克）兽医学院 R(D)SVM

Lawsonia intracellularis 胞内劳森菌
Background information 背景信息
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©Boehringer Ingelheim
© 勃林格殷格翰Lawsonia intracellularis 胞内劳森菌

Clinical signs in a proportion of the pigs (uneven growth)
部分猪表现出的临床症状（生长不均匀）

Boehringer Ingelheim
勃林格殷格翰 猪
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Lawsonia intracellularis 胞内劳森菌
Clinical signs 临床症状

Boehringer Ingelheim
勃林格殷格翰 猪
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Proliferative enteropathy (PE)
增生性肠病（PE）

Synonym: “Ileitis”
同义词：回肠炎

   Normal                    Proliferative            Hemorrhagic             Necrotizing
   正常                     增生               出血                  坏死

Lawsonia intracellularis 胞内劳森菌
Macroscopic lesions  眼观病变
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• Lawsonia intracellularis seems to rely on concurrent 
pathogens to trigger characteristic gut lesions. 
胞内劳森菌 似乎依赖共生病原体来引发特征性肠道病变。 

• Early on, gnotobiotic pigs could not be infected with the same 
inoculum stock that worked in conventional pigs.
在早期，悉生（已知菌）猪无法被和普通猪相同的接种物原种感染。

Lawsonia intracellularis 胞内劳森菌
Background information  背景信息

Experimental study
实验研究

Gnotobiotic pig
悉生猪

Conventional pig
普通猪

 使用回肠细胞内共生体纯培养物复制猪增生性肠病
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Lawsonia intracellularis + Porcine 
circovirus type 2 (PCV2)  胞内劳森菌 + 猪圆环病毒2型（PCV2） 

The study demonstrated 
that PCV2 enteritis should 

be considered a 
differential diagnosis of 

LAW infection in pigs aged 
2-4 months with a clinical 

history of diarrhea.

研究表明，在有腹泻临床病
史的2-4月龄猪中，PCV2肠

炎可作为胞内劳森菌（LAW）
感染的鉴别诊断。

Field investigation included  64 pigs
野外调查，包括64头猪

34 (18%) PCV2+LAW

23 (77%) PCV2

7 (5%) Other reasons
其他原因

Case report from the 
field

野外病例报告

PCV2 was about three times more likely to be detected in LAW-NEG 
than in LAW-POS samples (P<0.001). There was no association between 

PCV2 and other intestinal bacterial pathogens. 
在胞内劳森菌阴性样本中，检测到PCV2的可能性约为胞内劳森菌阳性样本的

三倍（P<0.001）。PCV2与其他肠道细菌病原体之间没有关联。 

Enlarged mesenteric 
lymph nodes

肠系膜淋巴结肿大

Thickened small intestinal 
mucosa

小肠黏膜增厚

PCV2 not LAW
是PCV2，不是LAW

猪圆环病毒2型肠炎与胞内劳森菌引起的猪增生性肠病的区别
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Lawsonia intracellularis + PCV2 
胞内劳森菌 + PCV2 

 Infection dynamics and pathogenesis of pigs infected with PCV2 followed 
by delayed simultaneous exposure to PCV2 and LAW 

猪只先感染PCV2然后再同时暴露于PCV2和LAW的感染动力学和发病机制 

Previous exposure to PCV2 had limited impact on 
subsequent exposure to a combined LAW/PCV2 

inoculation. 
先前暴露于PCV2对随后联合接种LAW/PCV2的影响有限。 

However, there was a tendency that the PCV2 
infection dynamics were altered.

然而，观察到PCV2感染动力学有改变的趋势。

Number of 
pigs8
猪只数量8

Day 0
第0天

Day 14
第14天

8 pigs
8头

PCV2 LAW/PCV2

8 pigs
8头

Mock
空白对照

LAW/PCV2

8 pigs
8头

Mock
空白对照

Mock
空白对照

Experimental study
实验研究

高健康猪只实验性感染猪圆环病毒2型（PCV2）和胞内劳森菌
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Group
组别

Pig#
猪只数量

N1 14 dpc
N1 共感染后第
14天

N2 28 dpc
N2 共感染后
第28天

NEG CONTROL
阴性对照

20 10 10

PCV2 20 10 10

PCV2+ LAW 20 10 10

Sal（鼠伤寒沙门菌） 20 10 10

Sal+ LAW 20 10 10

LAW（胞内劳森菌） 20 10 10

Lawsonia intracellularis + PCV2   胞内劳森菌 + PCV2 
or Salmonella typhimurium    或鼠伤寒沙门菌

Experimental design:
实验设计：
120 pigs, 2 weeks old
120头两周龄的猪

Objective: to develop a model for enteric PCVAD (porcine 
circovirus associated disease)
目标：建立肠道PCVAD（猪圆环病毒相关疾病）模型

Experimental study
实验研究

单独感染PCV2或与
胞内劳森菌或鼠伤
寒沙门菌共感染的
猪只的PCV2相关肠
炎的实验性复制
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Lawsonia intracellularis coinfection  胞内劳森菌共感染
Inoculation and clinical signs   接种和临床症状

PCV2
5ml, intragastric lavage, PCV2b, 104.5 TCID50
5毫升，胃内冲洗，PCV2b，104.5 TCID50

Salmonella typhimurium (Sal) 鼠伤寒沙门菌（Sal）
10ml, orally, 109 organisms/ml culture
10毫升，口服，每毫升培养物109个细菌

Lawsonia intracellularis  胞内劳森菌
10ml, intragastric lavage, 109 TCID50
10毫升，胃内冲洗，109 TCID50

Enteric signs  肠道症状
Diarrhea in individual pigs in Sal and PCV2-Sal groups
Sal组和PCV2-Sal组中个别猪出现腹泻

Weight gain  增重
No significant (P>0.05) difference between groups
各组间无显著差异（P>0.05）

Decreased weight gain in 1/10 PCV2
PCV2组1/10 增重减少

                                                       2/10 PCV2-Sal
                                                       PCV2-Sal组: 2/10                   
Weight loss in 1/10 PCV2 
  PCV2组1/10体重减轻 

                                                1/10 PCV2-Sal
                                                PCV2-Sal组：1/10
                                                1/10 PCV2-LAW
                                                PCV2-LAW组：1/10

Inoculation details:  接种详情：
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Lawsonia intracellularis
胞内劳森菌

Seroconversion between dpi 21-28
接种后21-28天后出现血清转换
PCR positive on feces up to dpi 28
直到接种后第28天粪便PCR检测呈阳性
Microscopic lesions:
显微镜下病变：

• Marked crypt hyperplasia by dpi 14
接种后第14天出现明显的隐窝增生

• Presence of antigen confirmed by IHC
通过IHC确认存在抗原猪
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Salmonella typhimurium infection
鼠伤寒沙门菌感染

Culture positive on fecal samples DPI 7-21
粪便样本培养物在感染后第7-21天呈阳性
Microscopic lesions: Necrotizing colitis, Most severe on DPI 14, positive by IHC
显微镜下病变：坏死性结肠炎，感染后第14天最严重，IHC检测呈阳性
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Lawsonia intracellularis + PCV2
胞内劳森菌 + PCV2

• Thickened intestinal mucosa
肠黏膜增厚

• Granulomatous enteritis
肉芽肿性肠炎

• Depletion of Peyer’s patches
派尔集合淋巴结耗竭猪
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Lawsonia intracellularis + coinfections  胞内劳森菌 + 共感染
Summary  总结

Singular oral PCV2 inoculation of conventional pigs induced PCV2-associated 
granulomatous enteritis

普通猪单独口服接种PCV2会引起PCV2相关的肉芽肿性肠炎

• Enteric coinfections did not enhance PCVAD
肠道共感染并未增强PCVAD（PCV相关疾病）

• Evidence that PCV2 enhanced LAW or Sal typhimurium associated disease was lacking
缺乏证据表明PCV2增强了与胞内劳森菌或鼠伤寒沙门菌相关疾病

Distinguishing  PCV2-associated enteritis clinically or grossly from 
Sal or LAW infection can be difficult

临床上或肉眼观察区分PCV2相关肠炎与鼠伤寒沙门菌或胞内劳森菌感染可能会很困难
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Lawsonia intracellularis + Salmonella enterica Serovar thypmurium 
胞内劳森菌 + 肠沙门氏菌鼠伤寒血清型
Summary  总结

Groups
组别

Pig#
猪只数
量

Bacterial challenge
细菌攻毒

LAW VAC
LAW疫苗
接种

Necropsy
剖检
D49
第49天

Sal 9 Sal -

Sal LAW 9 Sal + LAW -

Sal LAW VAC 9 Sal + LAW Yes 是

Sal VAC 9 Sal Yes 是

Control  对照 9 - -

Co-infection of S. enterica (Sal) with LAW, has been found as risk 
factor for increased Sal shedding. The objective of this study was 
to investigate if vaccination against LAW could lead to 
decreased Sal shedding
已发现肠沙门氏菌（Sal）与胞内劳森菌（LAW）的共感染是肠沙门
氏菌排毒增多的风险因素。本研究的目标是LAW疫苗接种能否减少
肠沙门氏菌排毒。

Study objective:   研究目标： 

Experimental design  实验设计

接种胞内劳森菌疫苗减少了
共感染猪只的肠沙门氏菌鼠
伤寒血清型排毒量，并改变
了肠道微生物组
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Fecal shedding of Salmonella enterica serovar 
Typhimurium over time. Significant differences 
between treatment groups are designated by 
different letters (linear mixed model, error bars 
represent standard error of the mean p < 0.05).
随时间变化的肠沙门氏菌鼠伤寒血清型粪便排
毒量。标有不同字母的处理组之间有显著差异
（线性混合模型，误差棒表示均值的标准误差， 
p < 0.05）。

Lawsonia intracellularis + Salmonella enterica Serovar thypmurium
胞内劳森菌 + 肠沙门氏菌鼠伤寒血清型

Conclusion: Overall, LAW vaccination decreased 
the shedding of Sal in co-infected animals by 2.12 
log10 organisms per gram of feces at 7 days post 
infection.
结论：总体而言，接种LAW疫苗后，共感染猪
在感染后7天的Sal排毒量减少了2.12×log10个
细菌/克粪便。猪
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The primary reasons of post weaning wasting were PCV2 and E. coli, later aggravated by LAW and 
other pathogens. Our results indicated that different pathogens have an important role in developing 

post-weaning wasting. Proliferative intestinal inflammation caused by LAW is mainly characterized by its 
localization and morphological findings. 

断奶后消瘦的主要原因是 PCV2 和大肠杆菌，后来受胞内劳森菌和其他病原体的影响加重。我们的结果表
明，在断奶后消瘦的发生中，不同的病原体起着重要作用。胞内劳森菌引起的增生性肠道炎症的主要特征

为局限化和形态学发现。

Lawsonia intracellularis + PCV2
胞内劳森菌 + PCV2

Case report from the 
field

野外病例报告

在爱沙尼亚发生的胞内劳森菌和猪圆环病毒2型感染
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Lawsonia intracellularis + PCV2
胞内劳森菌 + PCV2

The authors investigated the agreement 
between PCR and IHC results 

for LAW  evaluation, and co-infection by PCV2 
and LAW in the ileum of pigs presented with 
suspected proliferative enteropathy in Italy.

研究者调查了利用PCR和IHC在意大利出现疑似
增生性肠病的猪回肠中进行胞内劳森菌评估和

PCV2与胞内劳森菌共感染检测结果的一致性。

• 19/24 ileum sample were LAW positive by PCR.      19/24个回肠样本通过PCR检测呈胞内劳森菌阳性。 
• IHC resulted in 16/24  LAW cases (agreement of 89%).     IHC检测结果为16/24个病例呈胞内劳森菌阳性（一致性为89%）。 
• Performing two tests at the same time may  increase the specificity of the causal diagnosis. 

同时进行两种测试可能会提高病因诊断的特异性。 

• Co-infection with PCV2 was demonstrate in 4 cases.   有4例显示了与PCV2的共感染。

Case report from the 
field

野外病例报告

意大利猪胞内劳森菌回肠炎及其与猪圆环病毒2型（PCV2）感染的关联
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Lawsonia intracellularis +  Mycoplasma hyopneumonie 
胞内劳森菌＋猪肺炎支原体

Experimental study
实验研究

Feed efficiency (FE) is a valuable trait, yet how genetic selection for enhanced FE affects other
processes such as response to disease is unknown. Disease from endemic respiratory and 
enteric pathogens such as Mycoplasma hyopneumoniae (Mh) and LAW are common in swine 
production. 
饲料效率（FE）是一个有价值的特征指标，但是对于选育高饲料效率猪只会如何影响其他过程（比如对
疾病的反应）尚不清楚。在养猪生产中，猪肺炎支原体（Mh）和胞内劳森菌（LAW）等地方性呼吸道和
肠道病原体引起的疾病很常见。 

猪肺炎支原体和胞内劳森菌对饲料效率选育猪只性能的影响
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Lawsonia intracellularis + Mycoplasma hyopneumoniae
胞内劳森菌＋猪肺炎支原体

Experimental study
实验研究

OBJECTIVE: To examine if pigs selected for high versus low Fed efficacy based on residual feed intake (RFI) respond differently 
to a dual respiratory and enteric challenge. 
目的：检查根据剩余采食量（RFI）选择的饲料效率高和低的猪是否对呼吸道和肠道双重攻毒有不同的反应。 

A 2 × 2 factorial design was used with a total of 25 littermate pairs from the HRFI (high residual feed intake) and 25 littermate pairs 
from the LRFI line (barrows, 50-7 kg BW) 
采用2 × 2析因设计，共使用25对HRFI（高剩余采食量）和25对LRFI（低剩余采食量）的同窝猪（阉公猪，体重50-70公斤）。 

One pig from each pair was assigned to individual pens in either the challenge or the nonchallenge (control) rooms 
(25barrows/line/challenge). The pigs were inoculated with LAW and Mh at D0. Feed intake, BW, fecal swabs, and serum samples 
were collected and recorded weekly for 42 d. On dpi −2 and 47, 14 littermate pairs (n = 7 barrows/line/challenge) were utilized for 
initial and final body composition scans.
将每对同窝猪中的一头分配到攻毒或非攻毒（对照）的猪舍内（25头阉公猪/品系/攻毒组）。这些猪在第0天接种LAW和Mh。在接种后的42
天内，每周收集并记录采食量、体重、粪便拭子和血清样本。在接种后第-2天和第47天，对14对同窝猪（n= 7头阉公猪/品系/攻毒组）进行
初始和最终身体成分扫描。

Genetic selection for high FE resulted in decreased ADFI and increased G:F (P < 0.01), but did not impact ADG or tissue 
accretion vs. low FE pigs.  Collectively, these results demonstrate that a dual enteric and respiratory pathogen challenge 

reduced ADG, ADFI, G:F, and tissue accretion in growing pigs. Further, there was no evidence that selection for enhanced FE 
based on RFI index affects response to disease.

选育高饲料效率猪只导致平均日采食量（ADFI）减少和饲料转化率增加（P < 0.01），但与低饲料效率的猪相比，对平均日增重（ADG）
或组织堆积没有影响。综合来看，这些结果表明肠道和呼吸道病原体双重攻毒降低了生长猪的平均日增重、平均日采食量、饲料转化率和

组织堆积。此外，并没有证据表明基于剩余采食量（RFI）指数选育高饲料效率猪只会影响猪只对疾病的反应。
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Lawsonia intracellularis + Brachyspira hycysenteriae
胞内劳森菌＋ 猪痢疾短螺旋体

Experimental study
实验研究

Swine dysentery (SD) is caused by three Brachyspira species, the most common of 
which is Brachyspira hyodysenteriae (Brachy), a fastidious Gram-negative 

anaerobic spiral-shaped bacterium. Lesions are restricted to the large intestine 
and are characterized by superficial necrosis of the mucosa associated with 

mucofibrinous hemorrhagic exudate. Microscopic lesions are hyperplasia of goblet 
cells, superficial necrosis, exudation of fibrin and blood with neutrophilic inflammatory 

infiltration resulting in dehydration and death in untreated pigs.
猪痢疾（SD）由三种短螺旋体引起，其中最常见的是猪痢疾短螺旋体（Brachy），它
是一种难以培养的革兰氏阴性厌氧螺旋状细菌。病变局限于大肠，其特征是黏膜浅表坏
死，伴有黏膜纤维蛋白性出血性渗出物。显微镜下病变包括杯状细胞增生、浅表坏死、
纤维蛋白和血液渗出以及中性粒细胞炎症浸润，患猪不经治疗可导致脱水和死亡。

NEG CONTROL
阴性对照

Coinfected
共感染

Coinfected
共感染

Brachyspira
猪痢疾短螺旋体

Group
组别

Pig#
猪只数
量

Inoculum D0
接种物 第0天

Inoculum 
接种物 
D1
第1天

Necropsy
剖检
D21 
第21天 

Coinfection 共感染 12 Brachy
猪痢疾短螺旋体

LAW
胞内劳森菌

Brachyspira
猪痢疾短螺旋体

12 Brachy
猪痢疾短螺旋体

Lawsonia
胞内劳森菌

12 LAW
胞内劳森菌

NEG control
阴性对照

11 None 无

Experimental design:  实验设计：
猪痢疾短螺旋体和胞内劳森菌共感染的协同作用：
解剖病理学和微生物组评估
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Lawsonia intracellularis + Brachyspira hyodysenteriae 
胞内劳森菌＋ 猪痢疾短螺旋体

Experimental study
实验研究

Clinical and anatomopathological evaluations of animals experimentally inoculated with Brachy  and 7 days later with LAW were 
performed and compared to single-infected pigs. 

对实验性接种猪痢疾短螺旋体的猪进行了临床和解剖病理学评估，随后在7天后接种LAW，并将其与单独感染的猪进行了比较。 

Co-infected animals were more affected and had more severe
共感染的猪相较于单独感染的猪受影响更严重、病变更严重。

lesions when compared to single-infected pigs. The intestinal microbiome of pigs from co-infected animals demonstrated a 
difference in some genera compared to other groups before and after inoculation and certain genera were evaluated in each 

group.
在接种前后，共感染猪的肠道微生物组与其他组在某些属上存在差异，并对每个组中的某些属进行了评估。

A porcine isolate of LAW (BRPHE01_E5) obtained from an animal with proliferative
从患有增生性出血性肠炎的猪中获得的了猪胞内劳森菌（BRPHE01_E5）分离物，
hemorrhagic enteritis was cultured in multiple passages (up to 12 and 23 in vitro) using McCoy cells
并使用McCoy细胞进行了多次传代培养（最多体外传代12次和23次）。

The Brachy was isolated from a growth-finishing pig with severe swine dysentery in 2013 from a Brazilian hog farm. It was cultivated 
on Trypticase Soy Agar (TSA) supplemented with 5% sheep blood and 12.5 mg/L rifampicin, 200 mg/L spectinomycin, 50 mg/L 
vancomycin, and 12.5 mg/L of colistin [30], under an anaerobic atmosphere (80% N2, 10% CO2 and 10% H2), at 37 C for 3 days.
猪痢疾短螺旋体于2013年从一头来自巴西养猪场、患有严重猪痢疾的生长-育肥猪体内分离出来。它是使用含有5%羊血和12.5 mg/L利福平、
200 mg/L大观霉素、50 mg/L万古霉素和12.5 mg/L黏菌素的胰蛋白胨大豆琼脂（TSA）培养基，在厌氧气体环境（80%氮气、10%二氧化碳和
10%氢气）中，37℃培养3天。

猪
消
化
道
疾
病
国
际
研
讨
会



In pigs, three Entamoeba spp., E. suis, and E. polecki and E. histolytica as zoonotic species, have 
been identified, but their pathogenicity has not been fully characterized. 
在猪中已经确定了三种阿米巴原虫（Entamoeba）种，分别是猪阿米巴（E. suis）、波列基内阿米巴
（E. poleck)和溶组织阿米巴（E. histolytica），其中溶组织阿米巴（E. histolytica）是人畜共患种，
但它们的致病性尚未完全表征。

Three piglets with chronic diarrhea were investigated. Two animals appeared to be additionally 
infected with LAW, which caused a characteristic proliferative ileitis. 
调查了三头患有慢性腹泻的仔猪。其中两头猪似乎还感染了胞内劳森菌，导致了特征性的增生性回肠炎。 

In the piglet infected with Entamoeba spp., the trophozoites (approximately 10–15 μm with one 
nucleus in their cytoplasm) invaded into the lamina propria and the disease was worsened by the 
formation of ulcers and pseudomembranes. Genetic analysis identified the parasite as E. 
polecki (99.5 % identity). Although E. polecki in humans or animals might be less pathogenic in 
the case of a single infection, coinfections with other pathogens including LAW may increase 
the severity of the disease.
在感染阿米巴种（Entamoeba spp.）的仔猪体内，滋养体（约10-15μm大小，胞质中有一个核）侵入
了固有层，形成溃疡和假膜，疾病加剧。遗传分析确定该寄生虫为波列基内阿米巴（E. polecki）
（99.5%一致性）。虽然人类或动物单独感染波列基内阿米巴可能致病性较低，但如果与其他病原体
（包括胞内劳森菌）共感染可能会加重疾病的严重程度。

Case report from the 
field

野外病例报告

首次通过分子鉴定在日本仔猪中确认
波列基内阿米巴（Entamoeba 
polecki）——兼述其与胞内劳森菌
共感染对回肠炎加重的影响
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An approximately 2-month-old 31.8-kg (70-lb) castrated male 
feeder pig that died was submitted for necropsy examination at 
the Diagnostic Center for Population and Animal Health at 
Michigan State University. The pig was raised on a farm and 
pigs had received appropriate vaccines since that time. 
一头约2月龄，重31.8公斤（70磅）的阉割生长公猪死亡，被送
到密歇根州立大学人口和动物健康诊断中心进行剖检。这头猪
生前在一个猪场饲养，并且已经接种了适当的疫苗。 

Recently, a group of feeder pigs became ill; the producer 
suggested the illness was possibly due to heat stress. A 
diagnosis of proliferative and necrotizing enterocolitis 
attributable to coinfection with LAW and Sal was made for 
the pig of the present report. 
最近有一批生长猪生病；养殖者认为这种疾病可能是由热应激
引起的。本报告中的猪被诊断为由于共感染胞内劳森菌和肠沙
门菌引起的增生性和坏死性小肠结肠炎。 

Case report from the 
field

实地案例报告

实践病理学：猪共感染胞内劳森菌和肠沙
门菌引起的增生性和坏死性小肠结肠炎
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• Concurrent infection with LAW and other pathogens occurs frequently and it is 
important to keep this in mind. 
同时感染胞内劳森菌和其他病原体是相当常见的，因此需要谨记这一点。 

• PCV2 and LAW do not have an obvious interaction, however, PCV2 can mimic 
LAW and hence one should always confirm both pathogens.
PCV2和胞内劳森菌之间并没有明显的相互作用，然而，PCV2可能会模拟胞内劳森
菌，因此应始终注意鉴别这两种病原体。

• Concurrent Brachy and LAW infection is upregulated.
同时感染猪痢疾短螺旋体和胞内劳森菌导致疾病加重。

• Dual enteric and respiratory pathogen challenge reduced ADG, ADFI, G:F in 
growing pigs
肠道和呼吸道病原体双重攻毒降低了生长猪的平均日增重（ADG）、平均日采食量
（ADFI）和饲料转化率（G:F）

Summary 
总结 
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